To characterize changes in the frequency and nature of unprofessional content on urologists' Facebook accounts during the transition from residency to practice.
Results
Of 281 urologists, 198 (70%) had publicly identifiable Facebook accounts. Of these, 85 (43%) contained any unprofessional or potentially objectionable content, including 35 (18%) with explicitly unprofessional content. Examples included images of and references to intoxication, explicit profanity, and offensive comments about patients. Of the 201 Facebook accounts that had been publicly identifiable at the completion of residency, most profiles (182, 91%) had remained public; of the 19 that were no longer public, about half had previously contained unprofessional content. Similarly, of the 80 urologists without public profiles 1 year previously, most (64, 80%) had remained unidentifiable on Facebook; of the 16 accounts that had since become publicly identifiable, half had unprofessional content. Among the urologists on Facebook overall, 11 (6%) had posted new unprofessional or potentially objectionable content since entering practice. Comparing this cohort in practice vs at the completion of residency, there were no significant differences in how many urologists had public Facebook accounts (70% vs 71%) or whose accounts had concerning content (43% vs 40%). The presence of unprofessional content at the completion of residency strongly predicted having unprofessional content later in practice. More urologists overall self-identified as being a urologist on Facebook, and a larger proportion of these profiles also displayed unprofessional content (53% vs 47% 1 year previously).
Introduction
Social media use in urology has continued to expand, with many urologists engaging with their colleagues and patients on diverse platforms, including Facebook, Twitter and LinkedIn [1] . Documented uses of social media among urologists include participation at conferences [2] , discussing new research in online journal clubs [3] , and professional networking [4] .
Amidst the growing number of urologists who use social media for both personal and professional reasons [5] , concerns have emerged about physicians' online presence and the potential repercussions of unprofessional behaviour. A recent analysis of the Facebook accounts of US urologists at the time of graduation from residency showed that 72% of urologists had publicly identifiable profiles, and 40% of these contained explicitly unprofessional or potentially objectionable content based on the professionalism guidelines of the American Urological Association (AUA), the American Medical Association and the Accreditation Council for Graduate Medical Education [6] . Furthermore, among the urologists who self-identified on Facebook as a urologist or as affiliated with a professional organization in urology, almost half of these displayed unprofessional or objectionable content on their accounts.
One limitation of this cross-sectional analysis was that it was not possible to draw conclusions about changes in the urologists' social media behaviour over time. As their professional identities gradually shifted from trainee to attending urologist, it was plausible that their online identities would also evolve to reflect their new roles, with concomitant decreases in unprofessional content that could be discoverable by patients or employers.
In the present study of a national cohort of urologists 1 year after graduation from residency, we aimed to assess the frequency and nature of unprofessional content on the urologists' Facebook accounts and to characterize changes to their behaviour on social media during the transition from residency to practice.
Methods
Facebook is the most popular social media platform used by urologists [1] and has been accessible to contemporary trainees and to members of the public over the age of 13 years since 2006. Urology trainees and young urologists aged <35 years are more likely to have created or engaged with personal Facebook accounts, including prior to medical training, compared with other social media platforms [5] .
We queried Facebook with the names of all trainees who graduated from US urology residency programmes in the academic year ending June 2015. The list of names was obtained from and verified by the AUA. Queries were performed in July 2016, 1 year after completion of residency training. To simulate queries by patients looking up a urologist on Facebook, all queries in this analysis were conducted using neutral Facebook accounts that were created for the study and were not associated or 'friends' with any Facebook account.
Public Facebook accounts belonging to the urologists in the cohort were identified based on name, location and other public data that would be accessible to patients, such as their pictures and the names of the medical schools and residency programmes from which they had graduated. Each account was reviewed for 65 categories of 'unprofessional' or 'potentially objectionable' content using a prospectively designed rubric based on published professionalism guidelines (Table S1 ) [6] . Additionally, we determined whether each account contained self-identification as a urologist (e.g. job title, affiliation with professional organizations in urology). Facebook queries and reviews of accounts were performed by three independent reviewers; any differences were resolved by consensus among all authors.
To assess changes in the accessibility and content of the accounts, we compared the unprofessional content found at the conclusion of residency vs 1 year later. We further analysed the urologists whose Facebook accounts had changed between residency and practice, from being publicly identifiable to being non-public, or vice versa. The presence of unprofessional content on the accounts that had changed between public and non-public was also determined. We used McNemar's test to compare the public identifiability and presence of unprofessional content within the cohort between residency and practice.
To assess the effect of changes in self-identification as a urologist on Facebook on the presence of unprofessional content, we categorized each account as having no change in self-identification between residency and practice, changing from non-self-identified to self-identified, or changing from self-identified to non-self-identified. We used logistic regression to assess the effect of having unprofessional or objectionable Facebook content at the completion of residency on having such content at 1 year in practice, accounting for longitudinal changes in self-identification as a urologist on Facebook.
The study was granted exempt status as minimal risk research by the Dartmouth College institutional review board, who specified that no images, quotations, or other posted material could be used in publications of the study because of potential repercussions for potentially identifiable individuals.
Results
A total of 281 residents graduated from US residency programmes in 2015. One year after the completion of residency, 198 (70%) urologists had publicly identifiable Facebook accounts. Among the urologists who had public Facebook accounts, 85 accounts (43%) contained any unprofessional or potentially objectionable content. These included 35 accounts (18%) with explicitly unprofessional content. Inter-reviewer concordance during assessment of the accounts was excellent (j > 0.90 in all content categories).
Common examples of unprofessional content included images of and references to the urologist in an intoxicated state, uncensored profanity, images of the urologist engaging in unprofessional behaviour at work or in a professional context, and offensive comments about specific patients. There was one example of a Facebook post containing protected health 338 © 2018 The Authors BJU International © 2018 BJU International information, based on the US Health Insurance Portability and Accountability Act of 1996. The categories and frequencies of unprofessional or potentially objectionable content are summarized in Table 1 .
To assess how the development of a professional identity from residency to practice may have influenced whether urologists maintained public Facebook accounts, we compared these findings with data from this cohort at the time of completion of residency. Overall, there were minimal differences in the extent to which the Facebook accounts were publicly identifiable (71% at completion of residency vs 70% after 1 year in practice). There were similarly few differences in the presence of unprofessional or potentially objectionable content (40% at completion of residency vs 43% in practice). The number of accounts displaying explicitly unprofessional content increased modestly, from 13% to 18% once in practice. Among the entire cohort, none of these changes in the public identifiability of the accounts or the presence of unprofessional content in the accounts between completion of residency and after 1 year in practice was statistically significant (all P > 0.05).
There were 201 publicly-identifiable accounts among the 281 graduates at the completion of residency. One year later, most of these accounts (182, 91%) remained public. Of the 19 accounts that were no longer publicly identifiable, nine (47%) had previously contained unprofessional or potentially objectionable content. Similarly, there were 80 urologists without publicly identifiable accounts at the completion of residency, and most of these urologists (64, 80%) remained unidentifiable on Facebook 1 year later; however, 16 urologists' Facebook accounts had become publicly identifiable in the current analysis, and among these, eight (50%) had unprofessional or potentially objectionable content. A summary of the changes in the public identifiability of the Facebook accounts is given in Fig. 1 . Finally, of the 198 practising urologists with public Facebook accounts, 11 (6%) had posted new unprofessional or potentially objectionable content since entering practice.
Among the urologists with publicly identifiable accounts, the number who self-identified as being a urologist on Facebook increased from 85 (42%) at the completion of residency to 109 (55%) after entering practice. The number of these selfidentifying urologists whose Facebook accounts contained unprofessional or objectionable content also increased, from 40 (47%) to 58 (53%). In the regression analysis, having unprofessional or objectionable Facebook content at the completion of residency was significantly predictive of having this content 1 year later (P < 0.001), while changes in selfidentification as a urologist on Facebook were not significantly associated with this. 
Discussion
The rise in social media use among urologists [1] , in particular trainees and recent graduates, parallels the growing digital footprint that is now part of a physician's professional identity [7] . Intrinsic to social media is the creation and selfcuration of data-photos, videos, endorsements, and reflections-which are integral to social networking, but which may be subject to professional expectations. Because the transition from training to practice is an important career milestone for every urologist, we characterized changes in urologists' public social media behaviour. In this analysis of the Facebook accounts of urologists who had recently made this transition, we found that the large majority (70%) continued to maintain publicly identifiable Facebook content since completing residency, and that overall there were minimal differences after the urologists had entered practice in the frequency and nature of the unprofessional or potentially objectionable content found on these publicly identifiable accounts. This is the first study to assess longitudinal changes in urologists' online behaviour and social media accounts. Prior reports that examined the social media content of surgeons in the US Midwest showed that 15% of general surgeons and 26% of general surgery residents had concerning content on their Facebook profiles [8, 9] . These studies used similar, although less extensive, definitions of unprofessional content based on professionalism standards of the American Medical Association and the Accreditation Council for Graduate Medical Education; for instance, offensive comments about specific patients or colleagues were not included in their rubric. The present study followed a cohort of urology residency graduates over their first year in practice and found that these urologists had very similar rates of unprofessional content between residency and practice, consistent with previous observations that surgeons in practice for <5 years may have higher rates of unprofessional online behaviour [9] . We expected that as residents started their careers, their Facebook accounts would reflect increasing self-identification as practising urologists, which held true as the proportion of self-identification increased from 42% to 55%. We also hypothesized that the process of assimilation into an independent practitioner role would result in fewer instances of unprofessional content, either by deletion of the content or removal of the account from public access. The dissemination of the results of our initial study in 2016 could also have spurred some urologists to scrutinize their Facebook privacy settings. Instead, the present findings showed that a large majority of urologists did not change with respect to the discoverability of their Facebook accounts; those with publicly identifiable accounts kept them public, and those without publicly identifiable accounts did not make them public. Moreover, changes in self-identification were not associated with the presence of unprofessional content once in practice. This suggests that, despite using and updating Facebook accounts to reflect their self-identification during the transition to practice, these urologists did not undergo parallel changes in their online behaviour with respect to their social media content.
An ongoing concern surrounds the subgroup of urologists whose social media accounts have continued to display explicitly unprofessional content. In this cohort, unprofessional content-including uncensored profanity, offensive comments about patients, and protected health information-was found on 18% of urologists' Facebook accounts, or 41% of the accounts that had any kind of concerning content. In addition, we identified numerous instances of new or previously non-public content of this 
340
© 2018 The Authors BJU International © 2018 BJU International nature that had become public: 50% of the previously nonpublicly identifiable accounts included such content, and 6% of all urologists had posted new unprofessional or potentially objectionable content while in practice. The association between unprofessional behaviour during training and future disciplinary action by state medical boards [10] has raised concern that, despite a low overall annual rate of disciplinary action taken by state medical boards against US practising physicians of 0.4% in 2015 [11] , evidence of unprofessional behaviour in their early careers may increase the risk of sustained violations in practice. These data are consistent with our finding that a history of having unprofessional content on Facebook (i.e. at the completion of residency) was strongly predictive of the same content later in practice. While there have yet to be large-scale studies that specifically address online professionalism in the context of future disciplinary action, nearly all state medical boards are now investigating these types of reports [12] . Furthermore, state medical boards appear to have lower thresholds for investigating unprofessional behaviour related to 'social identity' (e.g. derogatory speech, consumption of alcohol) compared to most physicians' perceived risk [13] . The emergence of social media for both professional communication and personal expression by physicians may provide insight into whether sustained unprofessional behaviour online is a risk factor for longer-term repercussions on certification and licensing.
The persistence of potentially concerning content on urologists' Facebook accounts raises questions about its discoverability by patients. A recent study of patients' use of online tools to select a surgeon found that consumer websites, including Yelp and Angie's List, figure prominently in their decision-making [14] , suggesting that online data sources may influence patients' healthcare behaviour. A strength of the present study is that the online content we analysed was fully public, mirroring what a patient would find about his or her urologist on Facebook. While the precise impact of physicians' social media content on patients' decisions and impressions remains unclear and warrants further study, the effects may influence broader perceptions. The AUA and the European Association of Urology have cautioned that what urologists post on social media may reflect on or be interpreted as a representation of the specialty or the organization [15, 16] , and the BJUI social media guidelines emphasize that urologists' digital profiles should align with professional standards [17] . These three sets of guidelines specific to urologists have been in place since 2014, prior to the completion of residency for the urologists in the cohort we studied. Furthermore, the increasing attention on physicians' online content by risk management and medicolegal personnel [18] further underscores that unprofessional online behaviour can negatively affect employment decisions for trainees and surgeons [19] .
Several limitations should be noted. First, we could not determine when exactly urologists who changed their accounts from public to private or vice versa did so, or whether there may have been unprofessional content prior to the accounts being made public; however, the inter-year comparisons in this cohort are useful to understand how entry into practice influences the accessibility and content of urologists' personal social media accounts. Second, we did not review other social media platforms that some urologists use, such as Twitter. Facebook is the most popular and widely used site among urologists [1] and the one to which most current trainees have been exposed. In contrast, content on Twitter is public by default, so users know that their posts are visible to everyone. Third, we were not able to reliably confirm which urologists entered practice directly from residency and which went on to fellowship training. In the context of developing a professional identity, it is possible that the urologists who undertook additional training may have viewed themselves differently from their counterparts in full-time practice, and this could have changed their social media habits. Finally, definitions of 'unprofessional' and 'objectionable' content may vary among individual urologists, employers or the general public. To minimize the impact of subjectivity and personal interpretation during assessments of the Facebook accounts, we applied the same rubric and content definitions as used in published professionalism guidelines to maintain consistency, with excellent interreviewer agreement. Using the same rubric also allowed us to compare the cohort with itself and to analyse changes in use, content and adherence to social media guidelines.
Despite these limitations, the study has several important implications. First, the largely unchanged frequency and nature of the content on urologists' Facebook accounts suggests an opportunity for education of trainees and practising urologists. While several urological organizations have published guidelines for responsible social media use [15] [16] [17] , a recent study of members of the Canadian Urological Association found that fewer than one in five urologists had read such guidelines, and nearly two-thirds did not know that the guidelines existed [20] . These findings may not be simply generational; a national survey of US paediatrics residents showed that a great number were unaware of institutional policies for social media use [21] . In the present study, a small number of urologists who had previously had public Facebook accounts (18 urologists) took down their accounts or modified their privacy settings to become non-discoverable, and half of these had contained unprofessional or potentially objectionable content, suggesting greater adherence to AUA social media guidelines after starting practice. But nearly as many urologists who were previously non-public (16 urologists) became identifiable, and half of these were found to have concerning content, indicating inconsistent adherence in the cohort overall.
Second, integrating social media use and online behaviour into professionalism training is timely and important. A recent study of the attitudes and perceptions of contemporary residents in diverse specialties toward social media concluded that trainees tend to take a 'casual approach' to engaging with social media in the context of clinical practice [22] . Opportunities for education were lacking with regard to maintaining digital professionalism, safeguarding protected health information, and especially understanding existing social media policies, as residents who had undergone training about the policies outperformed their counterparts on assessments of online professionalism [22] . Current professionalism curricula, however, may not have yet incorporated social media use; for instance, about a quarter of US pediatrics residents reported never having received structured training in online professionalism [21] . Professional societies can have a role in partnering with urology training programmes to provide curricular resources and assessment tools that reflect established policies and trends in use. For instance, the AUA has included responsible social media use in continuing medical education programmes [23] .
Finally, ongoing efforts to understand online professionalism should recognize that the transition to practice, from resident to surgeon, involves gradual personal and professional change, rather than a binary switch. One interdisciplinary framework for residents' identity formation has suggested that, rather than didactically teaching professionalism, residents need opportunities to reflect on experiences related to professionalism [24] . Moreover, studies of surgeons and surgical trainees have found that their understanding of professional behaviour was predominantly shaped by observing mentors and following the example of professional role models, rather than learned through formal instruction or derived from their personal values [25] . In the case of online professionalism and digital identity, however, rapidly evolving technology may make traditional role-modelling challenging, and established instruments for assessing surgical residents' professionalism may not be applicable or relevant to how they engage online [26] . These areas will require continued study to refine approaches to teaching, monitoring and ensuring professionalism in urology.
In conclusion, most urologists continued to maintain public Facebook accounts after the transition to practice. Almost half of these accounts contained unprofessional or potentially objectionable content, which was unchanged from the presence of this content at the completion of residency. Amidst the steady rise in the number of practising urologists who self-identified as urologists on social media, the majority have posted concerning content, with potentially adverse impact on their professional identities and public perceptions of the specialty.
